Abstract In this study, we investigated teachers' teaching practices and their underlying beliefs regarding context-based tasks to find a possible explanation for students' difficulties with these tasks. The research started by surveying 27 Junior High School teachers from seven schools in Indonesia through a written questionnaire. Then, to further examine teachers' teaching practices related to context-based tasks, four teachers were observed and video recorded in two mathematics lessons in which they were asked to deal with context-based tasks. The questionnaire data revealed that the teachers had a tendency toward a view on teaching and learning mathematics which includes encouraging students to be actively involved in solving problems in various contexts. Although this finding suggests that the teachers may offer opportunities to learn context-based tasks to students, the questionnaire data also revealed that the teachers saw context-based tasks as plain word problems. Furthermore, the observations disclosed that their teaching was mainly teacher-centered and directive, which is not considered to be supportive for learning to solve context-based tasks. Combining the findings of this study with the results from our earlier study on Indonesian students' errors when solving context-based tasks, we found a relationship between how Indonesian teachers teach context-based tasks and the errors Indonesian students make in solving these tasks. These findings support the conclusion that insufficient Math Ed Res J
Introduction
Currently, the ability to solve context-based mathematics tasks is considered a core goal of mathematics education all around the world (see, e.g., Eurydice 2011; Graumann 2011; NCTM 2000) . However, despite the significance attributed to this ability, several studies revealed that students have low performance on such tasks (Cooper and Dunne 2000; Sam et al. 2001) . For example, the PISA 2012 study (OECD 2013) showed that about 32 % of the total group of students in the 65 participating countries had a performance below the baseline level of mathematical literacy, i.e., the Level 2, and could only answer "questions involving familiar contexts where all relevant information is present and the questions are clearly defined" (OECD 2013, p. 61) . Furthermore, in 15 countries in this PISA study, more than half the students performed below this level. More particularly, with respect to students' difficulties when solving context-based tasks, various studies showed that students have problems with understanding the wording of context-based tasks and identifying relevant information (Prakitipong and Nakamura 2006) . Also, it was found that students struggle to select adequate mathematical procedures (Clements 1980) and often just apply a routine procedure without taking realistic considerations into account (Sepeng 2013; Verschaffel et al. 2000; Xin et al. 2007 ). In addition, some other studies (e.g., Cooper and Dunne 2000; Gellert and Jablonka 2009) showed that students can also take too much account of the context of the problem.
Indonesia, like many other countries, attaches high value to the use of context-based mathematics tasks (Pusat Kurikulum 2003) . Nevertheless, the PISA results repeatedly showed that Indonesian students perform low in solving context-based tasks. For example, in the PISA 2009 study (OECD 2010) , 77 % of Indonesian students did not reach Level 2. Therefore, the result from this PISA study prompted us to set up a project called "Context-based Mathematics Tasks Indonesia" (CoMTI) to investigate how Indonesian students' performance can be improved. In this project, context-based tasks were considered as tasks that are situated in real-world settings and that provide elements or information that need to be organized and modeled mathematically. Although various operationalizations of such tasks are possible, we based our study on the context-based tasks as used in PISA, because then our study could contribute to gaining knowledge about how the performance of Indonesian students in international comparisons such as PISA can be improved.
The first step in the CoMTI project was investigating Indonesian students' difficulties when solving context-based tasks. It was found that the students mostly got stuck in the early stages of the solving process, i.e., they had particular difficulties with comprehending a context-based problem and transforming a context-based problem into a mathematical problem (Wijaya et al. 2014) . The next step in the CoMTI project was finding possible causes of these difficulties. For this, the concept of opportunity-tolearn (OTL) was taken into account because it is a crucial aspect in investigating A. Wijaya et al. possible reasons for students' low performance (Brewer and Stasz 1996; Hiebert and Grouws 2007) . Our first focus was on the OTL offered by textbooks. An analysis of Indonesian mathematics textbooks revealed that only 11 % of tasks were context-based (Wijaya et al. 2015) .
Although this low percentage of context-based tasks in textbooks gave us a possible explanation for Indonesian students' low scores on these tasks, it might not be the only reason for the low scores, because students' performance can also be influenced by teachers' teaching practices (Grouws and Cebulla 2000; Hiebert and Grouws 2007) . In other words, the teaching practice of teachers can also contribute to the students' OTL. Moreover, teachers' beliefs may also play a role in the OTL offered by teachers because teaching practice is often affected by what teachers think about the teaching and learning of mathematics (Ernest 1989; Stipek et al. 2001; Wilkins 2008) . Therefore, to further investigate the OTL to solve context-based tasks given to students, the present study addressed teachers' teaching practices in relation with teachers' beliefs. In addition, we analyzed whether our findings regarding the OTL offered by Indonesian teachers correspond to the kinds of errors that Indonesian students make when solving context-based tasks.
Theoretical background OTL offered by teachers
The so-called OTL is widely considered an important predictor of student achievement (National Research Council 2001) . In international comparative studies, this concept emerged in searching for an explanation for the differences in students' mathematics performance in different countries (see e.g., Husén 1967; Valverde et al. 2002) . In the First International Mathematics Study, OTL was defined as "whether or not […] students have had the opportunity to study a particular topic or learn how to solve a particular type of problem" (Husén 1967, p. 162-163) . Later, this definition was specified by Brewer and Stasz (1996) , who distinguished three aspects of OTL. The first is the curriculum content which focuses on the scope of the topics offered to students. The second refers to the teaching strategies teachers use to present the topics and engage students. The third aspect concerns the instructional resources, for instance textbooks used to teach the students.
Indeed, several studies (e.g., Husén 1967; Tornroos 2005) have found that curriculum and instructional materials are important for students' OTL. Yet, there were also studies (e.g., Grouws and Cebulla 2000; Hiebert and Grouws 2007) which revealed that students' mathematical performance is largely influenced by teachers' teaching practices. These studies showed that the strategies used by teachers to teach particular topics, the kinds of tasks they presented to students, and the nature of the discussions they organized in class are important factors influencing students' OTL.
Teaching practices contributing to students' OTL to solve context-based tasks Learning to solve context-based tasks has commonalities with the learning of mathematical modeling, especially with respect to learning to understand contextual problems and to identify the mathematics needed for modeling and solving these problems. Antonius et al. (2007, p. 295) argued that the learning of modeling requires more than an "explanation-example-exercise ritual," i.e., the teacher explains a concept, gives an example of a problem in which this concept is applied and finally offers the students some exercises for practicing problems with this concept. Such a directive approach does not offer students the opportunity to develop strategic competences which are necessary to solve mathematical problems in real-world settings (Antonius et al. 2007 ). These competences involve comprehending the problem and selecting relevant information, identifying and applying appropriate mathematical procedures, connecting different representations or mathematics concepts, and interpreting solutions (Blum 2011; OECD 2003) . To achieve these competences, several authors (Antonius et al. 2007; Barnes 2000; Forman and Steen 2001) emphasized that teachers, instead of using a directive teaching method, should use a student-centered and investigative teaching approach in which students are actively involved and have the chance to struggle with a problem, and the teacher's role is consultative rather than directive. Similarly, Blum (2011, p. 25) and Blum and Ferri (2009) pleaded for consultative teaching, which is called "operative-strategic teaching," that emphasizes guiding students to actively and independently construct new knowledge by using their prior knowledge and experiences. Blum's studies showed that students who learned through such a teaching approach made more progress on their modeling competence in comparison to students who were taught according to a directive teaching approach.
A key aspect of a consultative teaching approach is that teachers should keep a balance between providing guidance and fostering students' independence by using flexible interventions and metacognitive prompts to elicit students to reflect on their own understanding of the problem and on how they selected the mathematical procedures to solve the problem. Promoting students to reflect can also be done by providing them with opportunities to assess and (if necessary) revise their own work (Bell and Pape 2012) .
Further specific recommendations can be given when zooming in on the process of solving context-based tasks. This is a complex process in which students pass through several stages, including the stage of comprehension, transformation, mathematical processing, and encoding. These four stages were derived by aligning the modeling stages of Blum and Leiss (2007) , the PISA levels of mathematization (OECD 2003) and the Newman's (1977) error categories (for an extended description of these stages, see Wijaya et al. 2014) . They are also in agreement with the steps that Blum (2011) and Blum and Ferri (2009) identified in their so-called solution plan for modeling tasks, namely understanding the task, searching for mathematics, using mathematics, and explaining the result(s). Each of the four abovementioned stages in solving contextbased tasks can ask for specific OTL offered by teachers, as we will describe in the next sections.
OTL connected to the comprehension stage
In the comprehension stage, students have to figure out what the problem is about and identify the information that is relevant to solving it. Directly telling students what a context-based task means and what information is required is, according to Barnes (2000, p. 41) , not supportive for their learning because such practice causes students to A. Wijaya et al. "have less need to struggle and less occasion to make efforts of their own to achieve understanding."
Several studies (e.g., Hagaman et al. 2012; Karbalei and Amoli 2011) have shown that the so-called three-step Read-Ask-Paraphrase (RAP) strategy can stimulate students' active involvement in getting to know what is asked in the problem and can improve reading comprehension. The first step of this RAP strategy is in agreement with the suggestion of Blum's (2011, p. 24) to ask students to "read the text precisely and imagine the situation clearly." In the second RAP step, students are encouraged to figure out what the problem is really asking them. This approach is similar to the suggestion of Kramarski et al. (2002, p. 228) to train students to formulate and answer self-addressed metacognitive comprehension questions such as "what is the problem about?" The last RAP step implies the teacher should ask students to formulate the problem in their own words. Paraphrasing is helpful for students because it makes problems more familiar and, consequently, more understandable for them (Karbalei and Amoli 2011; Kletzien 2009 ).
Another important aspect of comprehending a problem is awareness of the information needed to solve the problem. To achieve this, several authors (Blum 2011; Forman and Steen 2001; Lingefjärd and Meier 2010) suggested letting students discuss the information presented in a problem in relation to what is asked in the problem. Other approaches are asking students to figure out whether particular information is missing (Forman and Steen 2001) or to formulate a self-addressed question like "Do I already have enough information to solve the problem?"
OTL connected to the transformation stage
In the transformation stage, students have to transform a context-based task into a mathematical problem. Again, directly telling the students what to do might not offer them an OTL. It is more helpful when students are involved in this process and can themselves explore different ways of transforming a context-based task into a mathematical problem which they can use to solve this task. To stimulate this exploration, students can be asked to formulate and answer questions such as "What might be a possible mathematical procedure to solve this problem?" Another approach to achieve this exploration is to call up earlier experiences of the students when solving similar context-based tasks. In line with this, Kramarski et al. (2002, p. 228) suggested that teachers should encourage students to formulate and answer self-addressed questions such as "What are the similarities or differences between this problem and the problems I have ever solved?" What all these approaches have in common is that OTL in the transformation stage needs to orient students toward identifying relevant mathematical procedures for solving the problem (Galbraith and Stillman 2006) .
OTL connected to the mathematical processing stage
In the mathematical processing stage, students do not in fact have to deal with the context-based character of a problem, but only carry out the mathematical procedure(s) resulting from transforming a context-based problem into a mathematical problem. Therefore, it is not surprising that for the mathematical processing stage, none of the Context-based tasks: teachers' beliefs and practices aforementioned studies-e.g., Forman and Steen (2001) ; Kramarski et al. (2002) ; Lingefjärd and Meier (2010) -gave suggestions that offer students OTL. Furthermore, the mathematical processing stage can cover various mathematics topics which might make it difficult to provide a fixed suggestion or direction. Nevertheless, having fewer mistakes in performing mathematical procedures would eventually also help students to become better in solving context-based tasks. Therefore, a teaching practice in which the teacher stimulates students to check their mathematical procedures can also be considered an OTL to solve context-based tasks.
OTL connected to the encoding stage
In the encoding stage, students have to interpret a mathematical solution in terms of the situation of the context-based task and take realistic and critical considerations into account. For this, the students should be encouraged to link their solution to the situation of the task and to verify the reasonableness of the solution (Blum 2011; Forman and Steen 2001) . Kramarski et al. (2002, p. 228) proposed that teachers should stimulate their students to ask themselves whether the solution makes sense. Such a teaching practice contrasts with just focusing on the correctness of the mathematical solution.
Teacher beliefs contributing to Students' OTL to solve context-based tasks Several studies (Beswick 2005; Ernest 1989; Stipek et al. 2001; Wilkins 2008) showed the influence of teachers' beliefs on teachers' practice. For example, Beswick found a relation between teachers' positive beliefs toward the importance of problem solving in mathematics and their constructivist teaching practice in which students are actively involved in the teaching-learning process. Similarly, Chapman (2009) reported the relation between teachers' conceptions on contextbased tasks and how teachers use such tasks in their teaching. Teachers who are mostly oriented toward mathematics as computational and algorithmic problem solving conceptualize context-based tasks as word problems meant to practice earlier learned procedures. This way of teaching mathematics is quite similar to the so-called "mechanistic" approach to mathematics education as described by Treffers (1987;  see also Van den Heuvel-Panhuizen 2010) . In mechanistic mathematics education, the focus is mainly on bare tasks which have to be solved by performing standard procedures demonstrated by the teacher and the application of mathematics in word problems is in the final stage of learning these procedures. Characteristic for mechanistic mathematics education is a rule-governed approach to teaching word problems. The teaching focuses on exercising mathematical procedures without connection to the context of the problem. Also, according to Chapman (2009) , these teachers prefer context-based tasks which have a clear question, contain only the information that is relevant for solving the task, and have an explicit suggestion about the mathematical procedure to use.
A different conception on context-based tasks is reflected by teachers who use contexts which have realistic value to students. This view on teaching mathematics and connecting mathematics and the learning of it to real-life situations is characteristic for the so-called "realistic" approach to mathematics education (Treffers A. Wijaya et al. 1987; Van den Heuvel-Panhuizen 2010; Van den Heuvel-Panhuizen and Drijvers 2014). As it was found by Chapman (2009, p. 232) , teachers with such a view on context-based tasks use the tasks as a tool to help students "experience the world" and develop in-depth mathematical thinking. These teachers favor context-based tasks that offer various opportunities for students to create models to structure the problems, to explore and connect different mathematical procedures or concepts, and to select information. In line with this, the teachers in Chapman's study (2009) emphasized that students can play with a large amount of information, which is also in agreement with Verschaffel et al. (2010) , who pointed out that context-based tasks which do not include irrelevant information and do not require students to look for additional information will not support the development of students' modeling competences and in-depth thinking.
Research questions
After first investigating what errors Indonesian students make when solving contextbased tasks (Wijaya et al. 2014) , and then looking for a possible explanation for these errors by examining the OTL provided by Indonesian textbooks (Wijaya et al. 2015) , the present study is researching students' OTL from the perspective of teachers; focusing on teaching practices and related beliefs. Although the main emphasis was on teaching practices, we started with teachers' beliefs, because having beliefs that support using context-based mathematics tasks can be considered necessary for a teaching practice that offers students OTL to solve such tasks. In the study, we addressed the following research questions:
1. What beliefs do Indonesian teachers have regarding teaching and learning of mathematics, and context-based tasks? 2. What OTL to solve context-based tasks do Indonesian teachers offer students in their classroom practice as reflected by (a) the kinds of context-based tasks offered and (b) the teaching approach used by the teachers? 3. Is there a relationship between the OTL to solve context-based tasks offered by Indonesian teachers and the errors Indonesian students make when solving such tasks?
Method
Design of the study
To investigate the students' OTL to solve context-based tasks offered by teachers, a teacher survey study was carried out through a written questionnaire and a series of classroom observations. The written questionnaire was used to answer research questions 1 and 2a, whereas the observations were conducted to find an answer to the research question expressed in 2b. Finally, to answer the last research question, the results from both sets of data were compared with the findings from our earlier study (Wijaya et al. 2014 ) in which we identified the kinds of errors Indonesian students made when solving context-based tasks.
Context-based tasks: teachers' beliefs and practices
Participants
The participants of the study were Junior High School mathematics teachers at seven schools in rural and urban areas in the province of Yogyakarta, Indonesia. In these schools, we earlier collected data for investigating students' errors when solving context-based tasks (see Wijaya et al. 2014) . In order to make it possible to connect students' errors with students' OTL to solve context-based tasks offered by teachers, we went back to these schools to do the survey and the classroom observations. All Junior High School mathematics teachers of the participating schools filled in the questionnaire. This resulted in a sample of 27 teachers (14 male and 13 female), including 9 Grade 7 teachers, 12 Grade 8 teachers, and 11 Grade 9 teachers.
1 The teachers had 2 to 34 years of teaching experience (M=19, SD=10.02). For the classroom observations we asked all Grade 8 teachers 2 whether they were willing to be observed and video recorded during two mathematics lessons in which they had to address context-based tasks for which we would provide them a set of tasks. In total, 4 of the 12 Grade 8 teachers volunteered. The other teachers either did not feel confident to be observed or argued that spending two lessons on additional tasks would not fit their time schedule. The teachers whose lessons were observed were from three different schools, had moderate to long teaching experience, and all had a Bachelor degree in mathematics education (see Table 1 ). They also used the same textbook, Matematika (Textbook for Junior High School, Grade VIII: 2A & 2B).
Teacher questionnaire
To gather information about teachers' beliefs and teaching practices we developed a written questionnaire, in which we asked teachers to react to statements about teaching and learning mathematics and context-based tasks. The questionnaire contained:(a) four statements regarding teachers' beliefs about teaching and learning of mathematics teaching, (b) five statements addressing teachers' beliefs about context-based tasks, and (c) seven statements on how teachers see their teaching practices related to contextbased tasks (see Appendix).
In the statements S1-S4 that were used for measuring the teachers' beliefs teaching and learning mathematics, we asked the teachers to react to two opposite statements each reflecting one side of the mechanistic versus realistic view on teaching and learning mathematics. This format we derived from a questionnaire developed by Adamson et al. (2002) . In the statements S5-S9, the teachers had to indicate how they think about context-based mathematics tasks. In particular, we wanted to know how they think about giving students explicit suggestions about the required mathematical procedures and how they think about the information provided in the tasks. In this set of statements we also included a statement addressing teachers' opinions about the sufficiency of context-based tasks in their textbooks. All five statements in this section used a five-point rating scale. The statements S10-S16 were meant to investigate how the teachers perceived their teaching practices regarding context-based tasks. The statements were about how frequently teachers give and make their own contextbased tasks and how frequently they offer their student context-based tasks with particular characteristics. The teachers were asked to indicate the frequency on a fivepoint rating scale.
Classroom observations

Procedure
Classroom observations were conducted to further investigate teachers' teaching practice regarding context-based tasks. We observed two lessons for each of the four Grade 8 teachers who volunteered to participate in this part of the study. Because these classroom observations were intended to investigate how teachers helped their students to learn solving context-based tasks, rather than to examine the frequency of dealing with context-based tasks (this was covered by the questionnaire), we wanted to be sure the teachers would teach context-based tasks in their lessons. Therefore, we provided them with a set of 7 context-based tasks consisting of 12 questions on graphs of linear equations. We chose this topic because it was taught in these schools during the observation period.
Unlike the context-based tasks in Indonesian mathematics textbooks in which mostly camouflage contexts are used with explicit references to solution procedures, we provided the teachers with context-based tasks which had the following characteristics. First, the tasks used contexts that were relevant for students, such as internet fees (see Internet task in Fig. 1 ) and travelling by bike (see Journey task in Fig. 2) . Second, most tasks contained superfluous or missing information, which aimed to offer students Doni's internet usage is increasing. He wonders whether it will be beneficial to change the internet program. b. Doni's internet usage is increasing, when should he change the internet program?
Fig. 1 Internet task
Context-based tasks: teachers' beliefs and practices OTL to select relevant information. For example, in the Internet task the relevant information the students have to identify is 18,000 IDR (the monthly fee for the program Shine), 45 IDR (the fee per 1 MB), and 550 MB (the internet usage in May). The last characteristic of the tasks was that they did not explicitly provide references to the mathematical procedure needed to solve them. For example, to solve Question b in the Internet task the students needed to decide whether making a calculation or drawing a graph would be helpful to find the answer.
To ensure the ownership of the teachers when teaching context-based tasks the teachers could employ their own teaching strategies in the observed lessons. Moreover, they were free to choose which and how many of the provided seven tasks they would use. In addition they could also include other context-based tasks, either from their textbook or designed by themselves. The observations were made by the first author and the lessons were video recorded by using two cameras, a static camera to record whole class activity and a dynamic camera to record the interaction between teacher and particular students.
Data analysis
In total, we video recorded eight lessons. As the unit of analysis we chose an activitybased chunk of video data. This means that a chunk was not based on a particular time slot but on an activity that was carried out in class. In our study, this was a teaching activity related to a context-based task. Because most tasks consisted of more than one question, we treated an activity related to a question as a unit. Activities related to bare mathematics tasks were excluded from the analysis.
The approach we chose for analyzing the video data units was based on what Erickson (2006) called the part-to-whole deductive approach, which can be used when the analysis has a particular theoretical orientation. As discussed earlier, there is evidence from literature that teaching practices which reflect consultative teaching offer students more OTL to solve context-based tasks than directive teaching approaches. Therefore, we developed a framework for coding teaching practices (see Table 2 ) which included characteristics of both approaches for all four stages of solving a context-based task. When a teacher did not pay attention to a particular stage, it was coded as "no instruction."
The coding was carried out by the first author and afterwards the reliability of the coding was checked through an additional coding by a researcher of mathematics education not involved in this study. This extra coding was done based on two randomly selected lessons from the eight video-recorded lessons. The Cohen's Kappa for the coding of these two lessons was .89, which indicates that the coding was reliable (Landis and Koch 1977 -Asking students to paraphrase the text.
-Stimulating discussion of available data in relation to what is asked; e.g., by asking students to underline only the relevant information.
-Encouraging students to identify and seek out missing information; for example, by asking them to formulate and answer self-addressed metacognitive questions, such as "Do I already have enough information to solve the problem?"
-Reading aloud the problem by the teacher.
-Telling students what the problem is about.
-Telling students the information needed to solve the problem.
Transformation stage -Encouraging students to explore various procedures by considering their existing knowledge and experiences; for example, by asking them to formulate and answer self-addressed metacognitive questions, such as "What are the similarities or differences between this problem with the problems I have ever solved?" -Encouraging students to identify the relevant mathematical procedures; for example, by asking them to formulate and answer self-addressed metacognitive questions, such as "What procedures are appropriate for solving the problem?"
-Telling students the mathematics concept or procedure required to solve the problem.
-Directly translating a real-world problem into a mathematical problem.
Mathematical processing stage -Stimulating students to check the mathematical procedures they perform; e.g., by saying "Check your calculation thoroughly", "Do you already perform the algebraic operation correctly?"
-Directly correcting students' mistake at a particular step of the mathematical procedures.
Encoding stage -Asking students to verify the reasonableness of solutions in terms of the original problem; for example, by asking them to formulate and answer self-addressed metacognitive questions, which focus on reflecting on the solution:
"Does the solution make sense?" -When students only give mathematical solution, asking them to interpret the solution in terms of the context of the problem;
for example, by asking: "What does this number mean?" -Directly telling students if their solution is unrealistic or does not make sense.
-Focusing only on the correctness of the mathematical solution without connecting it to the context of the problem.
Results
Teachers' beliefs
Beliefs about mathematics teaching and learning
Regarding teachers' beliefs about the teaching and learning of mathematics, the questionnaire data indicate the teachers' tendency toward realistic view (see Fig. 3 ). When they were asked about their views on teaching mathematics, more than 90 % of the teachers (25 out of 27) tended to believe that mathematics teaching should focus on encouraging thinking and reasoning among students and not only on teaching mathematics content. With respect to teachers' beliefs about mathematics learning, we found almost 60 % of the teachers (16 out of 27) tended to believe that students' learning is more likely to occur when students are actively engaged in problems situated in various contexts and more than half of the teachers (15 out of 27) indicated believing that mathematics learning has as an objective to motivate students to learn skills needed in daily life. However, only 26 % of the teachers (7 out of 27) agreed that school mathematics is about teaching skills that students will need in daily life and almost half (13 out of 27) believed that school mathematics is about teaching pure mathematics. Here, the teachers showed a rather mechanistic view on learning mathematics. Maybe this is elicited by the way the statement was formulated. Different from the other statements that use general terms like "learning" or "teaching," for this statement the rather specific term "school mathematics" was used that might have directed the teachers to reflect on what is currently mandated in the curriculum, rather than on their personal view of what should be taught.
Beliefs about context-based tasks
Regarding their beliefs about context-based tasks most teachers reflected ideas that are not considered to be supportive for students' learning to solve context-based tasks. Figure 4 shows that three quarters of the teachers (20 out of 27) tended to agree with explicitly providing mathematical procedures in context-based tasks. With respect to the type of information that is included in a task the teachers' beliefs seemed to be more supportive
Mathematics teaching
The most important part of teaching is the mathematics content.
The most important part of teaching mathematics is how it encourages thinking and reasoning among students.
School mathematics is a bout teaching topics, skills, and procedures which are needed to understand pure mathematics.
School mathematics is about teaching skills that students will need in daily life.
Mathematics learning
Mathematics learning is more likely to occur through drill or practices of mathematical procedures in abstract form.
Mathematics learning is more likely to occur when students actively engage in problem situated in various contexts.
Mathematics learning is aimed at motivating students to learn mathematics as a subject matter.
Mathematics learning is aimed at motivating students to learn skills they need in daily life.
Strong mechanistic view
Strong realistic view
Mechanistic view on Realistic view on for students' learning to solve context-based tasks. Only 41 % of the teachers (11 out of 27) tended to agree to give precisely the information needed to solve a task and half of the teachers (14 out of 27) tended to disagree. Yet teachers were not particularly in favor of including superfluous information; barely 30 % of the teachers (8 out of 27) (strongly) agreed. However, for having less information than needed the situation was different. For this characteristic three quarters of the teachers (21 out of 27) (strongly) agreed. Finally, we asked whether or not the teachers agreed with the statement that the number of context-based tasks provided in textbooks is sufficient. Almost half (13 out of 27) (strongly) disagreed and only a quarter (7 out of 27) (strongly) agreed.
Teachers' reported teaching practices
Frequency of offering context-based tasks
As shown in Fig. 5 , according to the teachers' own judgment, they frequently present context-based tasks to their students. 81 % of them (22 out of 27) reported giving context-based tasks at least weekly. Moreover, three quarters (20 out of 27) stated they make their own context-based tasks at least weekly when such tasks are not available in the textbooks. Regarding modifying the textbook approach and supplementing it with additional problems, 81 % of the teachers (22 out of 27) reported doing so at least weekly.
Characteristics of context-based tasks
Regarding the characteristics of context-based mathematics tasks, the questionnaire data revealed that according to the teachers they mostly present plain word problems (see the last four statements in Fig. 5 ). Two thirds (18 out of 27) stated they present context-based tasks with explicit suggestions about the mathematical procedures at least weekly. The same result was found for context-based tasks which provide only the information needed to find a solution. Furthermore, 41 % (11 out of 27) reported never giving context-based tasks with superfluous information. Regarding context-based tasks with missing information, 33 % (9 out of 27) reported that they never give such tasks and an equal percentage of the teachers said to give such tasks weekly. Table 3 shows the number of cases in which mathematics tasks were dealt with in the eight lessons observed in the four classrooms. Because tasks can consist of one or more questions we took questions as our unit of analysis. Both the bare mathematics questions and the context-based questions can be used as a worked example (a question that is given before an exercise, explaining and demonstrating how to find a solution) or as an exercise (a question to be solved by the students). Unlike worked example questions which are by definition discussed in class, exercise questions are not always discussed with the students.
Observed teaching practices
A total of 29 cases related to a context-based mathematics question were presented to the students, of which 27 involved exercises and 2 involved worked examples. The same number of cases was found for the bare mathematics questions, either designed by the teachers themselves or taken from the textbook. Of these 29 cases, 11 were presented as worked examples. The number of cases in which the teachers gave a context-based mathematics question ranged from 4 in Ratih's classroom, to 13 in Ihsan's classroom. Ihsan was also the only teacher who included his own context-based mathematics questions. Another observation related to teaching practice is that in only half the cases related to a context-based mathematics question, i.e., 15 cases, the question was discussed in class.
In the following, we describe the observed teaching practice in these 15 cases in more detail. As shown in Fig. 6 , to help students learn to solve context-based tasks, the teachers more frequently used a directive than a consultative teaching approach. Directive teaching was mostly used in the comprehension stage, whereas consultative teaching was mostly used in the mathematical processing stage. We also found a substantial number of cases where no instruction was given. This happened in all stages, but most often in the encoding and transformation stages.
Comprehension stage
In the comprehension stage, attention was paid to 12 of the 15 cases in which a question was discussed in class. All teachers used directive teaching, i.e., reading the tasks aloud and telling students what they were about. Furthermore, no teacher asked students to paraphrase the tasks and explain what they understood from the tasks. For the remaining three cases, the teachers did not discuss what the tasks were about, but directly asked students the mathematical procedure that is required to find the solution. This means the teachers skipped the comprehension stage and directly focused on the transformation stage.
An example of directive teaching in the comprehension stage is when Leni and her students were working on the Journey task (see Fig. 2 and Excerpt 1). After distributing [Reading the information in the table] After biking for 10 min, Joni checked his odometer showing 2.5 km. After 20 min, he checked his odometer again which showed 6 km; and so on.
[5]
[6] [7] Transformation stage
In the transformation stage, 9 of the 15 questions were discussed in class. In eight of these questions, directive teaching was observed. For example, Ihsan did not ask his students to interpret the question "if water is poured into the tank in 10 min, how much water is in the tank?" by themselves (see Question c in Fig. 7 ), but he translated this question into "if the value of x is 10, then what is the value of y?" (lines 1-2 in Excerpt 2). Another kind of directive teaching observed in the transformation stage was telling the students what mathematical procedure to carry out. For example, when Leni and her students discussed a question about estimating the time Joni reached the fastest speed (see Question b in Fig. 2) . Although Leni encouraged her students to share their answers (see lines 3 and 5 in Excerpt 3), her focus was on the answers and not on stimulating them to identify relevant mathematical procedures. Furthermore, Leni directly told her students the fastest speed was the steepest line (see lines 5-9).
The water in the backyard is filled in with water every day. The relation between the time of filling water and the volume of water poured into the tank is shown in the table. a. Let x be the time of filling water and y be the volume of Water poured into the tank. Does every pair of time and the related volume given in the table satisfy the equation y = 5x + 2? b. Plot the points representing the pairs of (x,y) on the Cartesian coordinate and sketch a graph passing all these points. c. If water is filled into the tank in 10 minutes, how much water is in the tank?
Time ( Author's personal copy Leni: Any other (opinion)? … The fastest speed means that in a short time he (Joni) travelled the furthest distance. Among these lines [pointing at the segments on the graph], this (the fastest speed) is the line (segment) which is the most …? … The fastest speed is the steepest line. Which is the steepest line?
In the transformation stage, a consultative teaching approach was observed only in Ihsan's class, when he discussed Question a of the Water tank task (Fig. 7) . Ihsan posed questions such as "How do we check it?" and "Which formula?" to stimulate students to think about strategies to solve the task (see line 2 and 5 in Excerpt 4).
Excerpt 4. Teacher Ihsan: Water tank task, Question a
Ihsan:
For Question a you are asked to check whether they (the pairs of values in the table) satisfy the equation y=5x+2. How do we check it?
Students: (By using) subtraction and addition.
[3]
Other students:
Using that formula. The formula of y.
[ 4 ]
Ihsan: Which formula? [5] Students:
The formula y=5x+2
Ihsan: Okay. If the x is substituted by 0, is it correct that y is 2? [7] Students: Yes, it is.
[8]
Ihsan: Now, let's try another value … for x=3. What is the value of y?
A student: 5× 3+2 … 18 (this answer is incorrect; the correct answer is 17).
[10]
Ihsan: [Ignoring the student's answer and directly explaining the steps] Take x=3. What is the formula? y=5x+2. This means [Writing on the board: y=5× 3+2; y=17].
[11]
[12] [13] In the transformation stage, it was further observed that when students had already found an adequate transformation into a mathematical problem-which was the case in 6 of the 15 questions-the teachers did not discuss with their students how they arrived at this mathematical problem and whether other procedures would have also been possible.
Mathematical processing stage
In comparison to the other stages, in the mathematical processing stage a consultative teaching approach was observed more frequently. This means teachers posed questions to engage students in discussing mathematical procedures. Excerpt 4 also illustrates a consultative teaching approach in the mathematical processing stage. In lines 7-13 Ihsan interacts with his students in discussing Question a of the Water tank task Context-based tasks: teachers' beliefs and practices (Fig. 7) . This discussion was about checking whether pairs of values in the table satisfy a given linear equation. In line 7, the consultative approach is visible when Ihsan engaged his students in the solving process by asking them to check whether the result of the substitution was correct. Furthermore, he encouraged students to do the substitution by themselves (see line 9).
Encoding stage
Our results clearly revealed that the teachers tended to ignore the encoding stage of solving context-based tasks. They only focused on the correctness of students' mathematical solutions without connecting the answers to the task's context. A consultative approach was observed in only 1 out of 15 cases, i.e., in Ihsan's classroom for Question c of the Water tank task (see Fig. 7 ). When a student gave a number without any measurement unit, Ihsan asked her "Has this already solved the task?" (see line 2 in Excerpt 5). Contrary to Ihsan's teaching approaches in the other stages for this question, directive teaching was not used in the encoding stage. Here he did not directly tell the students to connect the answer to the context, but stimulated them to reflect on the answer. Furthermore, Ihsan also asked students to explain their opinion (see line 5-6). Moreover, in the end, Ihsan asked his students to conclude the correct answer in terms of the context of the task (see line 10). Relation between teachers' beliefs and teaching practices and Students' errors
Combining the findings of the present study with our earlier findings about the errors Indonesian ninth-graders made when solving context-based tasks (Wijaya et al. 2014), 3 we found correspondences between the students' errors and teachers' beliefs and teaching practices regarding context-based tasks. Table 4 shows that the students made a substantial number of errors in the comprehension stage, which were mostly errors in selecting relevant information. In relation to this earlier finding, 41 % of the teachers tended to agree that contextbased tasks should only provide matching information. Furthermore, a similar percentage of the teachers tended to disagree that superfluous information should be included. Regarding their conceived practice, 67 % of the teachers reported frequently providing context-based tasks with only the information needed to find the solution. Finally, the observed teaching practice revealed that consultative teaching was not used in this stage.
With respect to the transformation stage, our findings were quite similar. For students this is a critical stage, but it turned out that the teachers' beliefs and teaching practices were not so supportive. In this stage students made a high number of errors in identifying the required procedures and, correspondingly, three quarters of teachers tended to agree that context-based tasks should state explicitly the required mathematical procedure. Moreover, two thirds of the teachers indicated frequently offering students such context-based tasks. The observed teaching practice showed that in 40 % of the cases no instruction was given related to this stage and that in half the cases teaching was directive. Hardly any consultative teaching was provided to offer students opportunities to develop their ability in transforming a real-world problem into a mathematical problem.
In the mathematical processing stage, the situation was different. Here consultative teaching was observed in 43 % of the cases, which might also explain why students made fewer mathematical processing errors than comprehension and transformation errors. Lastly, we found that in the encoding stage, where students only made a few errors, in almost all cases the teachers did not give any instruction to students. Obviously, the teachers mostly ignored the interpretation of a mathematical answer in terms of the context of a problem.
Conclusions and discussion
Teachers' OTL provided to students to solve context-based tasks
In this study, which is part of the CoMTI project that aims to find possible causes of Indonesian students' difficulties in solving context-based tasks, we examined the OTL to solve context-based tasks which are offered by teachers. Our study focused on teachers' teaching practices and underlying beliefs. Data were collected by a teacher survey based on a written questionnaire and classroom observations.
The first focus of the study was to investigate the Indonesian teachers' beliefs about the nature of mathematics, the teaching and learning of mathematics, and context-based tasks (Research question 1). We found that in general, the Indonesian teachers in our study had a tendency toward a realistic view on teaching and learning mathematics. This indicates the teachers are supportive for offering students OTL to solve contextbased tasks. However, similar to the finding of Beswick's (2005) that an individual teacher's beliefs might not fit neatly in a single category, the teachers in our study were Context-based tasks: teachers' beliefs and practices also not always consistent in their responses. Almost half of them believed that school mathematics is teaching pure mathematics, which clearly reflects a mechanistic view. Regarding the teachers' beliefs about context-based tasks, we found that the teachers tended to perceive context-based tasks as merely plain word problems. Most teachers thought that context-based tasks should provide only the information needed to find the solution and should explicitly provide the required mathematical procedures. In line with other researchers (Chapman 2009; Galbraith and Stillman 2006; Maass 2010; Verschaffel et al. 2010) , we argue that having such beliefs about context-based tasks and perceiving context-based tasks as straightforward word problems will not be supportive for providing students OTL to solve context-based tasks. Teachers who have such beliefs might only focus on the mathematical properties or structures of a context-based task without attaching great value to the problems' context (Chapman 2009 ). Furthermore, they might abandon daily life knowledge and experiences during the solving process (Galbraith and Stillman 2006) and might not contribute to the students' sense-making of a problem (Verschaffel et al. 2010) .
When investigating the kinds of context-based tasks the Indonesian teachers offer their students (Research question 2a), the questionnaire data indicated a relation with the teachers' beliefs. In agreement with their beliefs, the teachers reported that they mostly gave context-based tasks which explicitly provide the needed procedures and contain only the information that is relevant for solving the tasks. Furthermore, most teachers stated that they rarely gave context-based tasks with superfluous information.
With respect to how context-based tasks were taught (Research question 2b), the classroom observations revealed that the Indonesian teachers in our sample mainly used a directive teaching approach. The teachers mainly told their students what the problem is about, what information they have to use, and what mathematical problem they have to solve. The teachers also immediately corrected their students' mistakes when performing a mathematical procedure, and focused on the mathematical solution without connecting it to the context of the problem. In agreement with Antonius et al. (2007) who argued that teaching context-based tasks requires more than telling what students should do and offering exercises to practice, we argue that the observed teaching practice in the investigated Indonesian classrooms cannot be considered to be supportive for providing students OTL to solve context-based tasks. More specifically, our observation that in the comprehension stage the teachers did not give their students opportunities to paraphrase the tasks, might contribute to students' difficulty in comprehending a context-based task (see Hagaman et al. 2012) . Paraphrasing would help students to understand the text of a task and to get access to what they already know about the task (Kletzien 2009 ). The directive teaching observed in the transformation stage is also not beneficial to teaching students to solve context-based tasks, because as Barnes (2000) stressed, this teaching discourages students to think about mathematical concepts involved in tasks. Only in the mathematical processing stage did we find the teachers using consultative teaching, which may be so because the teachers have more experience in teaching mathematical procedures than in dealing with real-world problems. Therefore they might have more flexibility in supporting their students' learning in the mathematical processing stage. Lastly, in the encoding stage, the teachers tended to completely ignore the interpretation of mathematical solution(s) in terms of the context of the problem.
Our finding about teachers' preference for the directive teaching approach is in line with results from other studies which also examined teaching practices in mathematics Context-based tasks: teachers' beliefs and practices classrooms in Indonesia (see, e.g., Human Development Department East Asia and Pacific Region 2010; Maulana et al. 2012) . These studies revealed that Indonesian mathematics teachers tended to take a directive role in which they mostly explain while students write, listen, and answer closed questions. Maulana et al. (2012) argued that such directive practices might be caused by a cultural aspect of Indonesian society that considers the teacher profession as highly respected, so the teacher is considered as the source of knowledge, whereas students are the recipients.
Lastly, our study showed a correspondence between the teachers' teaching practices and their related beliefs regarding context-based tasks on the one side, and on the other side the errors which the Indonesian students, involved in our earlier study, made when solving these tasks (Research question 3) . The teachers' conceived characteristics of context-based tasks regarding the information included in these tasks and the provision of clear indications for mathematical procedures to be applied are clearly related to the errors students made in the comprehension and transformation stages. Also the teachers' teaching practice regarding context-based tasks possibly explains the high number of comprehension and transformation errors of the students. In other words, our findings at least indicate that the shortage in the OTL to solve context-based tasks, which is offered by the teachers, is a possible explanation for students' difficulties solving these tasks.
Limitations and recommendations
Since our study has several limitations, our conclusions should be interpreted with caution. First of all, we took results from the PISA studies as the starting point for our project and used PISA tasks to assess students' errors in solving context-based tasks. This is certainly a limitation because the tasks used in PISA cannot be considered the only way of assessing students' ability in applying mathematics and testing students' mathematics-related real-life skills and competencies in solving problems in authentic contexts (see, e.g., Mortimore 2009 ). Thus, in further research, a broader scope should be taken into account when investigating students' ability to apply mathematics; for example, by using mathematics tasks which require complex modeling. Another limitation of our study is that the data were partly based on self-reports. So teachers' reports about their teaching practices regarding context-based tasks should be considered with prudence. Another limitation is that the classroom observations were only conducted in four classrooms and in each of these classrooms only two lessons were observed. This means that only a snapshot of the teachers' teaching practices was captured. Moreover, in this selection, the focus was only on one mathematics topic. Maybe the teachers would have shown other teaching practices if they were observed for a longer time and the observations also involved other mathematics topics. In any case, a larger sample of teachers would have given a more reliable picture of Indonesian teachers' teaching practices regarding context-based tasks. Finally, to answer the research question about the relationship between OTL offered by the teachers and the errors made by the students, we used data which came from the same schools but not from the same cohorts.
These limitations make it clear that for a more robust understanding of the teachers' role in the difficulties students have with solving context-based tasks, further research, which has a wider scope including more teachers and followed together with their students over a A. Wijaya et al. longer time, is necessary. Nevertheless, our present study gave us a first understanding of the importance of the OTL to solve context-based tasks offered by teachers and added to our study about this OTL offered by textbooks (Wijaya et al. 2015) .
Based on this first understanding, we have the following recommendations for educational practice. When confronted with students' low performance in solving context-based tasks, teachers (and prospective teachers) should look critically at their own role in students' learning processes. Did they really offer their students opportunity-to-learn to solve context-based tasks? And were they aware of the different stages of solving context-based tasks, each requiring specific opportunities to learn?
